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INTRODUCTION

A question that often arises in discussions of dryland cropping systems is, “Howmuch water will a given crop use?” The answer to that question is not a singlenumber, for crop water use is a variable number influenced by a number ofenvironmental and plant factors,

FACTORS AFFECTING CROP WATER USE

Water Availability
Water availability in dryland cropping systems is comprised of 1) water stored inthe soil that exists at planting time and 2) growing season precipitation. Not all ofthe water stored in the soil is available to a given plant species, for differentspecies have different rooting depths, rooting densities, and water extractingcapacities. Fig. 1 shows the lower limit of soil water extraction for several crops
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aggressive tiilage employed, the betterthe residues will be maintained, resulting in more stored soil water for the crop touse. Crop water use increases with more available soil water at planting.Likewise, crop water use increases with more growing season precipitation. So ingeneral, crops use more water in wet years than in dry years.
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monthly temperature at Akron, CO.
Winter wheat does much of its growth
during months with much cooler
temperatures, lower solar radiation, and
higher humidity than the growth periods
of the other three crops, but grows for
many more months. On the other hand,
millet grows for a much shorter time
period than the other three crops, which
shortens the amount of time during
which the crop can use water.
Additionally, weather conditions vary

Fig. 2 from year to year. Years with above
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Fig. 2 shows typical growing seasons for wheat, corn, sunflower, and proso milletsuperimposed on the graph of average
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average temperature, solar radiation, and wind, and below normal humidity willhave higher than average crop water use,

Eightyear average dryland crop water use values at Akron, CO are shown in Fig.3. Highest water use was seen for winter wheat in the wheat-corn4allow rotation.
Wheat water use in the wheatfallow
(conventional till> and wheatcornmillet
systems was lower because less water
was available in those two systems at
planting time. Pea water use was
lowest because of its short growing
season, shallow rooting depth, and
cooler temperatures in which it is
grown. Sunflower water use is lowerwF(cT) WCF WcM Pwc cpw SFWM
than might be expected because of theCrop and Rotation Fig. 3

.ntensity of the rotation in which It wasgrown (sunflower4allowwheatmillet). There is very little opportunity in thissystem for soil water recharge in the lower soil profile (below three feet) followingthe wheat and millet crops, Consequently, soil water that would normally beavailable to sunflower at those lower depths generally does not exist.

It should be remembered that the water use values shown in Fig. 3 are averagesand that water use varies widely from year to year due to weather, growingseason precipitation, and stored soil water. For example, wheat water useraned from 7 to 17 inches and corn water use ranged from 6 to 18 inches.



ReiationshptweenCgp Yld and Water UseFig. 4 and Table 1 show the linearrelationships existing between drylandcrop yields and water use, and that thoserelationships differ with crop species.Corn is the most responsive species towater, with yield increasing at arate of 582 lb/a per inch of water use.Yields of seed legumes such aschickpea, black bean, and pea respondat a lower rate, while oi!seeds such ascanola, crambe, and sunflower have thelowest seed yield response to water use.These differences are a
result of differences in
carboxylation pathways
(C3 vs C4), and
differences in energy
requirements to produce
starch, protein, and oil.
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Slope Water Use OffsetLc_ jpjn
I Corn 582 91Wheat 283 52Millet 237 35
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Black bean 193 5.5
1P iL P[ Soybean 179 3:7Canola 176 62Crambe 171 34


